It is usually recommended that countries diversify their economies to guard against any negative shocks that might impact on one industry. However, previous research has not identified how concentration can impact on the effectiveness of macroeconomic policies. This paper attempts to evaluate the relationship between concentration, policies and economic volatility for a sample of 147 countries for the period 1970 to 2005. The study reports that more diversified countries tend to have lower rates of output, consumption and investment volatility. The effects of both expansionary monetary and fiscal policies are, however, enhanced in more diversified economies. In addition, while trade and capital account openness variables alone tend to diminish economic volatility, in relatively less diversified economies opening both the capital and trade account can kindle economic volatility.
1.

Introduction
Persistently high rates of economic volatility continue to be a key policy concern in most developing countries. Significant fluctuations in economic activity, assuming that volatility is associated with uncertainty, can cause firms to invest in the wrong projects, resulting in sluggish investment growth (Bertola and Caballero, 1994) and can also impact on poverty through growth or its effect on income distribution. Baldacci, et al. (2002) and Agénor (2002) identify a number of channels through which volatility can impact on income distribution, these include changes in relative prices, labour demand and employment, returns on physical assets and capital gains or losses, public or private transfers and community environment effects.
Ever since Brainard and Cooper (1968) , it has been recognised that economic diversification can be employed as a long term strategy to reduce economic volatility. Economic diversification reduces volatility since it makes the economy less vulnerable to sector-specific shocks (Burns, 1960) . Therefore, any event that exerts a negative effect on one industry could be offset by increases in other industries of the economy. Acemoglu and Zilibotti (1997) develop a growth model with micro level non-convexities and uncertainty and showed that more sectors that are open to investment, the larger the proportion of savings economic agents will invest in risky projects. This leads to greater capital accumulation and allows the country to reach a take-off stage characterised by full diversification of idiosyncratic risks. Similarly, Razin and Rose (1994) , Sutherland (1996) and Caballero and Krishnamurthy (2000) argue that international diversification, opening the country's capital account to flows into and out of the country, provides domestic economic agents a wider variety of investment projects can also reduce macroeconomic volatility.
Despite the established theoretical link between volatility and diversification, there are relative few previous studies investigating this relationship. Mobarak (2005) considers the impact of diversification on economic volatility using a panel of 136 countries for four decade-specific time periods ending in the 1990s. Three measures of economic diversification were employed: (1) a Herfindahl concentration index of the agriculture, industry and services share of GDP, (2) services share of GDP, and (3) dummies for diversified exporters. Mobarak reports that all the proxies for diversification were negative and significantly related to economic volatility. Koren and Tenreyro (2007) , in contrast, develop a variance decomposition approach to disaggregate overall volatility into three components: (1) volatility of sectoral shocks; (2) aggregate country-specific shocks, and; (3) covariance between country-specific and sector-specific shocks. The authors report that GDP growth is much more volatile in poor countries as a result of these countries specialising in more volatile industries and experiencing more recurrent and sharp aggregate shocks. Koren and Tenreyro therefore recommended that firms in these countries use a larger variety of inputs to lessen the impact of any negative shocks affecting the efficiency of individual inputs.
Previous theoretical and empirical research has established that there exists a positive relationship between volatility and concentration. However, this literature ignores the potential impact that concentration can have on the relationship between volatility and macroeconomic policies.
There are reasons to believe that diversification can change not only the potency but directional impact of macroeconomic policies. For example, previous authors have found that while openness increased volatility in developing countries, it helped to smooth output fluctuations in developing countries (Bejan, 2006) .
Similarly, while Gali (1994) , Fátas and Mihov (2001) and Andrés, Domenech, and Fátas (2004) find a strong inverse relationship between government expenditure and economic volatility in OECD states, Virén (2005) report that this relationship is not very robust once the sample is widened to include developing countries. To the extent that developed countries are relatively more diversified, the benefits of trade openness and fiscal policy, in terms of smoothing out economic fluctuations, seems to accrue to more diversified economies. The rest of the paper is organised as follows: Section 2 provides some stylised facts on the relationship between diversification and volatility, while Section 3 outlines the econometric approach employed in the study. The empirical results are reported in Section 4 and some concluding remarks are given in Section 5.
Stylised Facts
One of the main predictions of international trade theory is that countries can gain from specialisation if there are differences in technology, factor endowments or increasing returns to scale. However, in the presence of uncertainty and the absence of markets for insuring risk, specialisation can lead to a higher level of output volatility. Brainard and Cooper (1968) , using a two-commodity model of international trade, shows that in the presence of uncertainty a country can stabilise its export earnings by diversifying into exports that are inversely correlated with movements in world prices.
Similar results are obtained by Kemp and Liviatan (1973) and Ruffin (1974) . Acemoglu and Zilibotti (1997) present an alternative channel through which diversification can influence economic volatility. In Acemoglu and Zilibotti, during a country's early stages of development a lack of diversification limits the degree of risk-spreading that the economy can achieve. Acemoglu and Zilibotti show that the inability to spread risks will hamper capital productivity and in the long run lead to relatively modest rates of capital accumulation and high output volatility. Kraay and Ventura (2001) , on the other hand, argue that business cycles in developed countries are a lot less volatile than in developing countries, because comparative advantage causes developed states to specialise in industries that use technologies that are operated by skilled workers.
Because of the difficulty in imitating new technologies, countries that produce these goods have more market power and enjoy more inelastic product demands and are therefore less volatile. Building on Romer (1990) and Kraay and Ventura (2001) , Koren and Tenreyo (2005) develop an endogenous growth model of technological diversification. In this framework diversification affects the productivity of inputs through two channels: (1) a larger variety of inputs implies that any given input is less important in the production process, and; (2) if a shock impacts on a particular input, firms can use other inputs to partially offset the shock. As a result, the productivity of individuals will be less volatile in the presence of greater diversification.
To provide a preliminary glimpse at the relationship between volatility and industrial concentration, Figure 1 plots the Herfindahl-Hirschman index of concentration against average volatility for the sample of countries examined in this study. The figure shows that there seems to be positive relationship between volatility and concentration, indicating that those countries that focus on a small number of industries tend to have higher rates of economic volatility. A similar finding is obtained when one investigates the link between diversification and consumption and investment volatility.
To examine the differences in volatility between developing and developed countries as well as more concentrated and less concentrated economies, 
Methodology and Data
Econometric Approach
The previous results present only a cursory analysis of the relationship between volatility and industrial concentration. There are a number of other factors that may impact on volatility that are not explicitly taken into account using basic bivariate correlation analysis. To effectively take account of these factors, a variety of empirical models linking industrial concentration to economic volatility are examined. The study first estimates a simple regression of volatility on diversification and the other main control variables identified in the previous literature: The control variables employed in the study include growth in GDP per capita, inflation volatility, inflation, trade openness, financial openness, government consumption, world GDP growth, and the levels and change in the terms of trade. Economic growth can have either a positive or negative impact on economic volatility. Countries that aim at higher average growth rates must accept correspondingly higher risks since economic agents will be investing in relatively riskier projects. On the other hand, if recessions lead to tighter financial and fiscal constraints, this could reduce human capital accumulation and reduce productivity-enhancing expenditures and therefore increase economic volatility (Martin and Rogers, 1997; Talvi and Vegh, 2000) .
Similarly, inflation volatility creates greater business and employment uncertainty and should therefore be associated with higher levels of volatility.
World growth and the levels and changes in the terms of trade are included to capture the international transmission of volatility.
The policy variables included are: inflation (monetary), government consumption (fiscal), trade openness and financial openness. A priori, a rise in inflation makes setting contracts more difficult and should be positively related to economic volatility. Government consumption is anticipated to be inversely related to economic volatility as changes in taxes and transfers over the business cycle can reduce the volatility of disposable income, consumption and investment. The effects of trade and financial openness are also ambiguous (see Karras and Song, 1996; Easterly, Islam, and Stiglitz, 2001 ). If liberalisation promotes specialisation of production according to comparative advantage, the country may become more vulnerable to economic shows. Conversely, openness expands the goods and capital market and therefore allows economic agents to smooth production and investment risk.
To assess the link between concentration, policies and economic volatility, the policy variables are interacted with the diversification variables.
The regression equation therefore becomes:
The coefficient on these interaction terms allows one to examine whether macroeconomic policies has a differential impact on volatility in less concentrated economies. Concentration is interacted with four economic policy indicators: government consumption, inflation, trade openness and financial openness.
The coefficient estimates for the equations above are obtained using the fixed effects model.
The Hausman tests rejected the null hypothesis of no correlation between the random effects and the explanatory variables and a joint test of the significance of the fixed-effects was significant at the 1 percent level of testing. However, given that volatility may be endogenously related to some of the explanatory variables, for example policymakers may respond to increased economic volatility by enlarging the size of government, the authors also employ an instrumental variable estimation technique to explicitly account for simultaneity bias.
One of the drawbacks of the standard deviation measure is that it is sensitive to outliers and noise in the series. As a result, authors such as Bekaert,
Harvey and Lundblad (2005) Countries are more likely to be concerned about volatility when growth has the potential to become negative: volatility that results in GDP growth varying between 3 and 5 percent per annum is likely to be less problematic than when growth varies between -1 and 1 percent. As a result, Mobarak (2005) also generates an indicator of whether growth changed sign (from positive to negative or vice versa) and interacts this with the volatility indicator. A similar measure is adopted in this study.
Data
The database employed in this study contains cross-sectional time-series data 
Empirical Results
Volatility and Diversification
In this section, the results of the basic econometric regression relating economic volatility and concentration are reported. These are presented so as to evaluate whether the model specification gives a reasonable representation of volatility in the full sample of countries as well as different country groupings. The basic regression estimates are provided in Tables 2, reduce In the case of consumption volatility, the results are quite similar (see Table   3 ): less concentrated economies tend to have lower rates of economic fluctuations. There is some divergence in the results for some regions: in Europe and Central Asia as well as Latin America and the Caribbean. One of the essential characteristics of countries in these regions is that they are small and are therefore only able to develop comparative advantages in a few key areas. In contrast to the results for output volatility, trade and capital account openness as well as government consumption can also play a role in influence consumption volatility.
Most of the variables identified earlier that had a significant influence on output and consumption volatility, also had a statistically significant association with investment volatility. Diversification was inversely related to investment volatility for the full sample of countries and most of the regions considered: particularly East Asia and Pacific, South Asia and Sub-Saharan
Africa. There were only a few differences. In particular, inflation volatility had a larger influence on investment volatility relative to both output and consumption volatility; reflecting the role that inflation uncertainty can have on investment decisions. In contrast to the previous regressions, world GDP growth had a statistically significant link with investment volatility. The negative coefficient on this variable probably reflects the role that international volatility transmission can have on investment.
Does Diversification Influence the Effectiveness of Policies?
Given that the basic regression model provides an adequate representation of economic volatility in the sample of countries under investigation, the estimated equation is then augmented with various policy-diversification measures. These interaction terms provide estimates of the differential impact of economic policies for the full group of countries as well as for particular country groupings. The results from augmenting these estimated equations with policy interaction terms are provided in Tables 5, 6 and 7.
The results given in Table 5 In relation to consumption volatility (Table 6) 
Robustness of Results
The results presented in the previous section suggest that the effects of economic policies differ depending on the level of industrial concentration in the country under consideration. However, these results may be influenced by the measurement of economic volatility and the estimation approach employed. To evaluate whether the results change significantly in response to each of these criticisms, Table 8 If this is indeed the case, one should employ an instrumental variables approach to estimate the econometric equation, to explicitly account for this simultaneity bias. Table 8 
5.
Summary and Conclusions
This paper provides an investigation of whether or not concentration impacts on the relationship between macroeconomic policies and economic volatility. (2) ***, ** and * indicates significance at the 1, 5 and 10 percent levels of testing, respectively. (2) ***, ** and * indicates significance at the 1, 5 and 10 percent levels of testing, respectively. (2) ***, ** and * indicates significance at the 1, 5 and 10 percent levels of testing, respectively. (2) ***, ** and * indicates significance at the 1, 5 and 10 percent levels of testing, respectively. 
